Abstract. This paper demonstrates the ability of visualization and simulation techniques to aid, and simulate current and future directions in coastal planning. Two communities examined are the coastal city of Hobsons Bay on Port Phillip Bay within the Melbourne metropolitan region and the coastal rural town of Apollo Bay, in Australia, are interrogated through a progression of projections and simulated forecasts from 2014 to 2050. The purpose is to comprehend their growth risks as it relates to their coastal edges and land use planning mechanisms in addressing these changes. The analysis uses Geographic Information Systems (GIS) associated with planning application software, and the paper offers recommendations in progressing this inquiry.
The City of Hobsons Bay represents a coastal city situated on the north-western flank of Port Phillip Bay around 10 km west of central Melbourne. With a population of 89,111 people, Hobsons Bay has a current population density of 1388.22km². The City has an area of 64 km² in size comprising 41,686 parcels or lots of which 35,386 are occupied by private dwellings. The dominant employment sectors are manufacturing which represent 11.3% of the workforce, healthcare at 9.4% and retail which represents 9.1% of the workforce.
Research Methodology, Software and Data. The study methodology used for the research is based upon the concept of scenario planning. This concept focuses upon the use of scenarios, including; Landscape visualization; Sustainable development evaluations; Multi-criteria analysis; Categorization of tools for sustainability analysis; and, spatial models through the use of Geographical Information Systems (GIS).
Walker (2011) observes that "for the purpose of this discussion the term scenario is defined as an alternative plan that is being considered". Walker's definition was used against three scenarios that were developed to test the research question. Three scenarios developed included:
1. A low scenario equating to 90% of the Victorian state government predicted population and housing growth forecast to 2050; 2. A base scenario that is the actual Victorian state government forecast; and, 3. A high scenario which is 110% of the Victorian state government population and housing forecast to 2050.
Growth is the key element in calculating the number of houses per five-year period. Growth underpins all of the sustainability indicators. The use of indicators is crucial because they represent a measure of comparable success of each scenario that is developed. The primary goal of scenario planning is to correctly rank scenarios by each indicator score. A build-out analysis was performed on the Apollo Bay and Hobsons Bay as part of this process. The build-out analysis depicts the residential, industrial and commercial potential of the respective communities from 2016 through 2050.
As part of this investigation, Community Viz (Walker 2011) was used. Community Viz is a planning and simulation software package. To develop economic, demographic and planning scenarios Community Vizsoftware performs four functions including: the estimation, amount and location of new development allowed in an area according to current or proposed zoning regulations; the suitability of the new development to an area; the allocation of where growth is most likely to occur over a specific time span and finally the development of a series of environmental indicators showing the impact of the new development on the landscape. A suitability analysis was performed on the respective build out results for each city with criteria drawn from the suitability analysis including: Proximity to the city centre; Sewer access; Proximity to hazardous areas; and Shoreline access.
The next analysis stage embraces an allocation procedure that involves taking the results from the build out and suitability analysis and allocated the demand for buildings across the available supply of potential building locations. Through the impact function in Community Viz, 15 indicators were developed showing the impact of development over time on the urban landscape ( fig. 1 ). The research undertaken for this paper relating to the Apollo Bay has generated six discussion points which are listed below that can be summarized as: Population increases generating more emissions and greater impacts of climate change; Increased consumption of energy and water resources; Open space allowances decrease for new developments and General overall open space decreases per head of population; Urban density increases; New resi-dential and or commercial development will add greater stress on existing physical and or natural infrastructure and, More mixed commercial / residential developments in the metropolitan and regional centers. The detail of these 6 conclusions are detailed in table 2. Water and energy consumption will increase as the result of population growth. The vast majority of electricity generated in Victoria is from the burning of brown and black coal. Increased electricity supply generated by renewable forms of energy may assist in reducing the impacts of climate change. 3
Indicator
Open space ratio will decrease with the increasing population. 4 The urban density will go up from 281 personper square km 2 to potentially over 600 persons per sq. Km 2 
5
New residential and or commercial development will put additional stress on theexisting physical infrastructure 6
More mixed commercial / residential development .with the adventof new planning zones in Victoria The research undertaken for this paper relating to the Hobsons Bay has generated eight discussion points which are listed below that can be summarized as: Population increases generating more emissions and greater impacts of climate change; Increased consumption of energy and water resources; Open space allowances decrease for new developments and General overall open space decreases per head of population; Urban density increases; For metropolitan areas (i.e. Hobsons Bay the scale of development) will increase; New residential and or commercial development will add greater stress on existing physical and or natural infrastructure; The exodus of more jobs (i.e. commercial and industrial jobs to peripheral areas and being replaced service industry jobs); and, More mixed commercial / residential developments in the metropolitan and regional centers. The detail of these 8 conclusions are detailed in table 4.
As indicated above, Hobsons Bay faces the impacts of climate change and sea level rise, as well as various other impacts due to population growth and human activities. It is now accepted and reflected in various literature, as well as in government policies internationally, and in Australia that concern is warranted to address the potential impacts of climate change in regional coastal areas. Population increases generating more emissions and greater Climate Change impacts. As the project population increases the environmental indicators used to highlight environmental degradation increased (i.e. CO, CO², Auto Emissions, residential water and energy consumption, etc.) The level of increase is predicated on the number of cars and individuals per household. The more individuals or cars per household the greater level of emission or consumption of water and energy per household. In the Hobson Bay there is the possibility to reduce car numbers per household. This reduction is the results of mass public transport which is located in the metropolitan region. 2 Water and energy consumption will increase as the result of population growth. The level of increase can be reduced through water sensitive design and energy efficient equipment and appliances. The other point on increased energy consumption is the substitution of coal based generated electricity with electricity generated by renewable sources will reduce the impacts of climate change on the landscape. 3
Open space ratio will decrease as a result new developments. The analysis show for communities that had prescribed city or township boundaries new development or increased development will reduce the allotted opens space per head of population. For HB the advent of high rise developments has reduced and will further reduce the open space ratio for residents as well developments come on line. 4 Urban density increases. The current population for HB is 90,000 with an urban density of 1,385 persons per ha by 2050 the population will be 125,000 with an estimated 1,922 per ha.
The end of table 4   5 The scale of development in HB will increase. HB has only a limited area to incorporate the additional 25,000 to 30,000 residents by 2050 density and the scale of development will need to expand. HB has just passed new building regulations and zoning regulations in 2014 that allow for the construction of taller residential buildings (i.e. up 30 stories). Future regulations will increase the story limit to 50 stories. 6 New residential and or commercial development will add greater stress on existing physical and or natural infrastructure. HB will experience residential growth rate of. The residential growth levels for the period 2016 through 2050 range from 35 to 50%. This growth will put stress on the natural infrastructure such as beaches, marshes and coast lines. The future residential development will require additional reticulated water and sewer systems. In the regional and rural study sites are serviced by a combination of septic sewer systems and reticulated. 7
The exodus of commercial and industrial jobs to peripheral Greenfield sites away from the city Centre. In HB industrial jobs are now being located in peripheral areas surrounding the respective locations as industrial land which is close to the city centers is being rezoned for residential purposes. The demand for residential land is such that current land uses are transformed into current and future residential areas. 8
More mixed commercial / residential developments in the metropolitan and regional centers. The addition of the mixed use zone into the Victorian planning system allows for greater flexibility for mixed developments that contain both residential and commercial components. The four research locations each have had their planning legislation augmented to incorporate the new planning zone.
Developers can obtain greater return through the use of mixed residential and commercial development.
Conclusion and Outlook.
The Apollo Bay and Hobsons Bay analyses comprised significant numbers of data sets, interdependencies, analyses, scenarios and outcomes. The topic of land use planning in Australia is both complex and multifaceted. The research question specifically asked could visualization techniques portray the information so that it is easily understood and thus more likely to be used. Over 150 datasets, 100 assumptions, 100 attributes and 100 indicators were used in the spatial analyses of the Apollo Bay and Hobsons Bay sites. Through the process of visualization what type of development would occur, where it would occur, when it would occur and the impact that development would have on the landscape and the environment, were evaluated.
The end product was a series of maps and charts that simply explained the proposed residential and commercial development of Apollo Bay and Hobson Bay and its associated impacts till 2050.
